Supersymmetric theories have great theoretical appeal, but are difficult to test experimentally since there are no model-independent predictions for the masses of the supersymmetric partners of the known fermions and gauge bosons. There is some hope, though, that these masses are less than 1 TeV/c2 , since supersymmetric theories can naturally accomodate the disparate energy scales of the electroweak interaction ( lo2 GeV) and grand unification (1014-1017 GeV) if the masses of supersymmetric particles are less than about 1 TeV/c2 .l -.-We have searched for supersymmetric particles in 2 boson decay using data from the Mark II detector at the SLAC e+e-Linear Collider (SLC) operating in the e+e-center-of-mass energy (Ecm) range from 89.2 to 93.0 GeV. Our results cover some gaps in the searches that have been performed at p ji colliders for the scalar partners of quarks, and they extend the mass range of supersymmetric particle limits that have been set at lower energy e+e-colliders.
'Our searches are made within the context of the minimal supersymmetric extension to the standard model. ' The types of supersymmetric particles, their production cross-section, and their decay are assumed governed by this *model. ' * Even within the minimal supersymmetric extension to the standard model there are numerous unknown parameters. We assume that the lightest neutralino, gy, is the lightest supersymmetric particle. We assume R-parity conservation, so that the j$' is stable and interacts weakly with the material in our detector.
We do not consider loop decays or four-body decays of supersymmetric particles.
Finally, we assume that unstable supersymmetric particles decay within 1 cm of the collision point.
We specifically search for squarks, charginos and neutralinos. We assume that a squark @ decays 100 % via 6 --t &r. -particles, and on the associated-production of gygi and jji~$. The 2; is assumed to decay 100% via 2; + Z*3;' y. In our limits for 2 + g!$y we assume that the j$j decays 100% via 2: + Z*gy.
Details of the Mark II detector can be found elsewhere.4 A cylindrical drift chamber in a 4.75 kG axial magnetic field measures charged particle momenta.
Photons are detected in electromagnetic calorimeters covering the angular region The total error on the expected number of events is calculated by summing the statistical and systematic errors in quadrature. We calculate our 95 % confidence level mass limits conservatively by defining the expected number of events to be our best estimate for the expected number of events minus the total error for this estimate. mass. Given the sensitivity of the UA12 and CDF3 squark limits to non-zero j$ masses, we estimate that our degenerate squark limit with Mi > 20 GeV/c2 and Mg -Mgy < 20 GeV/ c2 is a new result. The CELLO collaboration9 has excluded up-type squarks with MC < 20 GeV/c2 , so that our up-type squark limit region with MC > 20 GeV/ c2 is a new result. It has not previously been possible to set limits on down-type squarks, since the coupling of d" squarks to a virtual photon is very small. The entire region we exclude for down-type squarks is therefore a new result. The limits for the up-type squark are valid for 6 and E squarks, and the limits for the down-type squark are valid for 2, s", and "b squarks.
---The 95 % confidence level limits for charginos are shown in Fig. 3 
